Appendix 2 


A DECISION TREE (“Key”) APPROACH TO 


TOOTH IDENTIFICATION 


EARNING TO IDENTIFY ISOLATED TEETH is difficult. The task of differentiating the 52 

| possible anatomically normal (7.e, nonpathological, nonidiosyncratically variant) com- 

binations of tooth type (I, C, P, M), dentition (permanent vs. deciduous), arcade (upper vs. 

lower), position (eg, P, vs. P,), and side can seem daunting at first. With time and practice, these 

identifications will become much easier. A trained osteologist can make such an identification 

nearly instantaneously by comparing the unknown tooth to 26 familiar mental patterns (26 un- 
sided patterns, or half of the total of 52 sided teeth) and then siding the unknown tooth. 

In order to learn these visual patterns, the beginning osteologist must learn to make a series of 
observations and judgments about the morphology of the tooth to be identified. This hierarchy 
of judgments can be visualized as a decision tree (or identification key). The complete, illus- 
trated decision tree (see Figure A2.1 for an overview) is too large to present as a single diagram in 
this book, so it has been broken down into thirteen segments (Figures A2.2-A2.14) in order to 
include the most useful criteria. You may find it helpful to copy these charts and then combine 
and recombine them as needed while you learn to identify isolated teeth. As you internalize the 
information presented in the charts, you will find that you need to refer to fewer and fewer charts 
in your identifications. 


A2.1_ Using the Decision Tree 


Each of the decision trees is meant to be read starting at the leftmost node. From that node, 
there will be either two or three identification paths, each represented by an arrow. To determine 
which identification path to take, read the identification criteria that are printed over each arrow 
and select the path (arrow) whose identification criteria most closely match the characteristics 
of the tooth you are trying to identify. Using these decision trees, every one of the 52 possible 
normal human teeth can be identified by making no more than six choices between two (or 
sometimes three) possible answers (see Figure A2.1). 

On each of the partial decision trees (Figures A2.2-A2.14), the possible choices are presented 
as paths (arrows) from a known starting point (at the far left) to one of a series of possible identi- 
fications (at the far right). A set of observations lies between these endpoints, arranged into two 
columns. The column on the right contains observations and comparative statements that you 
can use to judge which identification is more likely to be the correct one. The column on the 
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Figure A2.1 An overview of the complete decision tree that can be used to assist in the determination of dentition, tooth type, arcade, position, and 
side of an unidentified human tooth. 
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left contains observations that can serve as “shortcuts” to identifications. You will not always 
be able to use these shortcuts, but when you can, they will save you time in your identifications. 
When you arrive at an identification using a shortcut, however, always confirm that identification 
against all of the available evidence. 

While many shortcuts to identification are available, always remember that there is no single, 
magic criterion that will always successfully distinguish one tooth from all others. Shortcuts 
will give you a good idea of the direction you should follow in your identification, but you should 
always use multiple criteria for each identification, checking each one independently and mak- 
ing your decision based on the majority of the evidence whenever there is conflict. The criteria 
to check include the number, location, and size of cusps, fissures, foveae, and other crown mor- 
phology; the number, location, and orientation of roots; the presence, placement, and shape of 
interproximal contact facets; and the location and orientation of occlusal contact facets. At each 
endpoint on the decision tree, you will find a reference to the relevant section of Chapter 5 for that 
tooth. Be sure to check your identifications against the descriptions given in these sections. 

The decision trees presented here are intended for use on only anatomically normal human 
teeth; the presence of pathologies, malformations, or nonmetric traits may affect the accuracy of 
the identifications reached. 


What is the general form of the tooth? 


First Impression After further deliberation 


Crown has a bladed edge 


and/or 
Unworn_ occlusal surface is + Blade- or shovel-like crown 


—_— 


barbell-shaped 
Single, simple root 


«Pointed crown 
UNKNOWN 
TOOTH 


Not immediately clear 


+ Single, simple root 
+ Root is long and large 


+ Complex, multi-cusped crown 
+ Usually multiple roots (fused or 
separate) or nearly-separated 


Crown has more than one cusp 


not counting lingual relief . 
( aga g ) radicals 


Tooth has more than one root 


Figure A2.2 Partial decision tree for the determination of the general form of an unknown tooth. 


bumpy (has mamelons) + Dentin exposuré is linear or 


+ Dentin exposure is diamond- 
shaped or widest in middle 


INCISIFORM 
(see Fig. A2.3) 


—————————> CANINIFORM 
(see Fig. A2.4) 


MOLARIFORM 
(see Fig. A2.5) 
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Incisor or canine/premolar? 
INCISOR 


eee (see Fig. A2.6, 
: then Fig. A2.7) 
there is greater dentin exposure at - Tooth is spatulate 


Crown has a shovel shape. If worn, 
edges than in center, yielding a + Blade-like (or bumpy)-unworn occlusal margin 
— ‘barbell’ appearance. - Buttressing is heaviest at edges of crown 
+Dentin exposure greater at edge(s) 


INCISIEORM <a - Both crown and root are shorter than in canines 
or Not immediately clear 
CANINIFORM + Tooth is peg-like 
* Pointed unworn occlusal margin 
____ Crown has an apex or cusp. If - Buttressing is-heaviest near M/D center of crown 
worn, there is greater dentin + Dentin exposure greater at center 
exposure in a central area than + Both crown and root are longer than in incisors 
elsewhere on occlusal margin. 
CANINE or 


 PREMOLAR 
(see Fig. A2.4) 


Figure A2.3 Partial decision tree for the determination of whether a nonmolariform tooth is an incisor or something else (i.e, a canine or 
premolar). 


Canine or premolar? 
CANINE 
(see Fig. A2.6, 


Has a single large cusp then Fig. A2.8) 


lingual-relief is OK : : ‘ 
(ling ) « Crown is round in-cross section 


+ Crown is relatively tall 


«Has only one cusp 
CANINIFORM Not immediately clear ae 
+ Crown may be round, pinched, or triangular 


Bifurcated or bilobate root - Crownis relatively short 


or 
————Has two sub-equal cusps + Has at least two-cusps 
Has a median groove - Has a median groove or mesial & distal foveae 
or 
Has clear mesial & distal foveae a 
or 
Has a curved, cupped IPCF PREMOLAR 


(see Fig. A2.9) 


Figure A2.4 Partial decision tree for the determination of whether a nonmolariform tooth is a canine or a premolar. 
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Molar or premolar? ss Geena 


(see Fig. A2.9) 


Tooth has a single; unfused root « Crown is smaller than those of molars 
= + Usually has 2. cusps 
* Occlusal outline is round or oval 


- Can have bifurcated roots 
MOLARIFORM Not immediately clear 
* Crown is larger than those of premolars 


- Usually has 3-5 cusps 


— + Occlusal outline is rectilinear 
Tooth has three-or more roots - Usually has 2 or more roots 


a oe 


Figure A2.5 Partial decision tree for the determination of tooth type (molars vs. premolars) for an unknown molariform tooth. 


MOLAR 
(see Fig. A2.6, 
then Fig. A2.10) 


Permanent or deciduous? 
Y DECIDUOUS 


(see Fig. A2.7: di; 
Co-occurence of partially or Fig. A2.8: dc; 
resorbed roots and or Fig. A2.14: dm) 
crown with evidence of wear + Enamel is thinner, softer, and darker 
— (both must be present) + Crown is more bulbous; enamel bulges past CEJ 


«Roots are thinner and shorter 


UNKNOWN Not immediately clear ie - Multiple roots are more divergent 


«Enamel is thicker, harder, and whiter 
+ Crown is-more vertical; bulges less 
«Roots are longer and.stouter 

« Multiple roots diverge less 


PERMANENT 
(see Fig. A2.7: I; 
or Fig. A2.8: C; 
or Fig. A2.10: M) 


Figure A2.6 Partial decision tree for the determination of the dentition (permanent vs. deciduous) for an unknown tooth. 
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Upper or lower incisor? 

UPPER 

(see Fig. A2.11) 
Root is nearly circular in cross- 
section (it rolls easily between 

— your fingertips) 


INCISOR Not immediately clear ae 


— Root is round but flattened (it 
does not roll easily between 
your fingertips) 


\ 


* Crown is broad relative to its height 
+ Often has much lingual relief 
«Apical wear facet is inclined lingually 


*Crown is narrow relative to its height 
+ Has little-or.no lingual relief 
+ Apical wear facet is-inclined labially 


LOWER 


Figure A2.7 Partial decision tree for the determination of arcade location (upper vs. lower) for incisors. ecrigine dy) 


ine? 
Upper or lower canine: ines 


(Section 5.7.1) 


\ 


Crown bulges beyond both 
mesial and distal root margins 


CANINE Not immediately clear ie 


~ Crown bulges beyond only 
distal root margin; does not 
bulge past mesial root margin 


* Crown is broad relative to its height 
+ Often has-much lingual relief 
- Apical wear facet is inclined lingually 


+Crown is narrow relative to its height 
+ Has little-or.no lingual relief 
+ Apical wear facet is-inclined labially 


LOWER 
(Section 5.8.2) 
Figure A2.8 Partial decision tree for the determination of arcade location (upper vs. lower) for canines. 
Upper or lower premolar? 
UPPER 


(see Fig. A2.12) 
Crown is more rectangular than 
circular, and the two main-cusps 


\ 


are similar in terms of height + Pronounced, linear median occlusal groove 
and area + Cusps are nearly equal in occlusal area 
-Radicals frequently split into two roots or 


PREMOLAR Not immediately clear . grooved on both sides of root 


«Weak median groove (often seen as two 
fovea interrupted by a median occlusal ridge 

«The main (buccal)cusp is much larger than 
the smaller (lingual) cusp 

- Usually single rooted or grooved on only.one 
side of root 


— Crown is more circular than 
rectangular, and-the two main 
cusps are very dissimilar in | ~ —-——~ 
terms of cusp area and cusp 
height. 


| 


LOWER 


Figure A2.9 Partial decision tree for the determination of arcade location (upper vs. lower) for premolars. (see Fig. A2.12) 
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Upper or lower molar? is 


+ Crown outline is rhomboidal mee ad (see Fig. A2.13) 
Tooth has three roots (two par- ———_ + Usually 3 or 4 cusps 


allel and one at 90° to them) + Cusps are asymmetrical (buccal vs. lingual) 
- Usually 3 roots, although sometimes one or more 
of these roots will split into 2 half-roots 


: ’ «One root is set at 90° relative to others 
MOLAR Not immediately clear 


+Crown outline is square, rectangular, or oblong 
+ Usually 4-0r5 cusps 

+ Cusps are symmetrical (buccal vs. lingual) 
————_____ + Usually 2 parallel roots, but sometimes one 


of these roots splits into 2 half-roots Seed 
i ee LOWER 


(see Fig. A2.13) 


— 


— Tooth has two parallel roots and 
at least three cusps 


Figure A2.10 Partial decision tree for the determination of arcade location (upper vs. lower) for molars. 


Central or lateral incisor? ae 


(Section 5.9.1) 


Large, wide, spatulate crown 


— 


* Crown is wide relative to its height (labially) 
+ Crown is more symmetrical (labially) 
UPPER « Root isshorter and stouter 

*Has a large, rectangular IPCF 


INCISOR 
Not immediately clear ae 
«Crown is tall relative to its width (labially) 


+ Crown is more asymmetrical (labially) 


«Root is longer and more slender Se | 2 


+ Has a square, concave IPCF 
(Section 5.9.1) 


* Crown is slightly smaller than lateral 

* Crown is tall relative to width (labially) | 

+ Crown is more symmetrical (labially) aes 1 

+ Crown edges are equally angular (Section 5.9.2) 
«Root is shorter than lateral 


Not immediately clear in 
LOWER 


«Crown is slightly larger than central 
INCISOR 


+ Crown is wide relative to height (labially) 
* Crown is More asymmetrical (labially) 
+ Distal crown edges flare distally 


— Major axis of occlusal edge is + Root is longer than central 
not perpendicular-to major axis 
of root 
| 2 
(Section 5.9.2) 


Figure A2.11 Zop: decision tree for the determination of incisor position in the upper arch (I’ vs. 7). Bor- 
tom: decision tree for the determination of incisor position in the lower arch (I, vs. I,). 
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Third or fourth premolar? p3 
+ Lingual cusp is small (relative to buccal cusp) gow (Section 5.9.3) 
Beatie bifurcnsdorhilebaa= = Less symmetrical, more triangular(occlusally) 
or + Mesial edge of crown indented, concave 
—— Has a curved, cupped IPCF - Crown bulges more mesiobuccally at CEJ 
+ Developmental groove through mesial marginal ridge 


UPPER ccticere te ee ¢ Mesial IPCF is tall, curvilinear, and convex 
PREMOLAR y 


«Lingual & buccal cusps are similar in size (occlusally) 

+ More symmetrical, rounder/more oval (occlusally) 

+ Mesial edge of crown straight, not indented 

+ Crown more vertical mesiobuccally at CEJ 

+ No developmental groove 

+ Mesial IPCF is broad and more symmetrical ~~~ ) 4 


(Section 5.9.3) 


+ Lingual cusp is small (relative to buccal cusp) WT P, 

- Buccal cusp is more pointed (Section 5.9.4) 
+ Mesial fovea is placed very near mesial edge 

* Crown less symmetrical, more triangular (occlusally) 

+ Mesiolingual groove through mesial marginal ridge 


* Mesial IPCF is tall, curvilinear, and convex 
LOWER Not immediately clear 
PREMOLAR y 
+ Lingual & buccal cusps are closer to same size 


- Buccal.cusp is less pointed 

+ Mesial fovea is-placed more distally 

+ Crown more symmetrical,-rounder (occlusally) 
«No mesiolingual groove 


+ Mesial IPCF is broad and more symmetrical i e p 
A 


(Section 5.9.4) 


Figure A2.12 op: decision tree for the determination of premolar position in the upper arch (P? vs. P*). Bottom: decision tree for the 
determination of premolar position in the lower arch (P, vs. P,). 
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First, second, or third molar? M' 


(Section 5.9.5) 


- Four clearly differentiated cusps 
* Crown is large and rhomboid/square 
Carabelli’s trait is present - Roots are widely divergent 
‘giesee - IPCFs: one rectangular, one square 


« Cusps intermediate in form 


2 
UPPER Not immediately clear - Roots intermediate in form _—_________» M 
MOLAR - IPCFs: two rectangular (Section 5.9.5) 


-Three cusps, not well differentiated 
+ Crown is mesiodistally compressed, round 
Three-roots fused into single - Roots either. partially fused or closely approximated 
functional root + IPCFs: only one; rectangular 


M° 
(Section 5.9.5) 
M, 
(Section 5.9.6) 

+ Five clearly differentiated cusps 

* Crown is large and rectangular 

Protostylid-effects are present pop ks al edly divergent 
—. + IPCFs: one rectangular, one square 


+ Usually four clearly differentiated cusps 


LOWER : . * Crown is rectangular or square 
MOLAR ponmannediatelyclar « Roots intermediate in form M 2 
+ IPCFs: two rectangular (Section 5.9.6) 


+Cusps vary from three to five 
+ Crown is rounded triangle to square, irregular 
Roots fused into single - Roots either partially fused or closely approximated 
functional root + IPCFs: only one; rectangular 


M; 


(Section 5.9.6) 


Figure A2.13 op: decision tree for the determination of molar position in the upper arch (M! vs. M? vs. M?). Bottom: decision tree for the deter- 
mination of molar position in the lower arch (M, vs. M, vs. M,). 
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First or second deciduous molar? 
dm 


(Section 5.9.5) 


* Crown is oval (B/L elongated, M/D short) 
- Central fissure separates cusps into buccal 
and lingual ridges 


DECIDUOUS « May have 2, 3, or 4 cusps (not including 
UPPER Not immediately clear buccal “shoulders”) 
MOLAR : F . 


«Crown is rhomboidal with subequal M/D and 
B/L diameters 
+ Oblique ridge creates a distinct distal fossa 


+ May have 4 or 5 cusps ee 
2 
> dm 


Crown resembles a premolar 


—_ 


—__ 


Crown resembles a molar 


(Section 5.9.5) 
dm, 
= (Section 5.9.6) 
Crown resembles a premolar + Crown is asymmetrical with dominant 
— looks like no permanent tooth buccal cusp 
+ Crown has a trapezoidal outline 
DECIDUOUS + Central ridge creates smaller mesial and 
LOWER Not immediately clear a. larger distal fossae 
MOLAR : ; 
+ Crown is symmetrical 
+ Crown has.a square or rectangular outline 
a . . 
Crown resembles a molar * Has 4 or 5 distinct cusps 
dm, 
(Section 5.9.6) 


Figure A2.14 op: decision tree for the determination of deciduous molar position in the upper arch (dm! vs. dm?). Bottom: decision tree for the 
determination of deciduous molar position in the lower arch (dm, vs. dm,). 
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